PRS Report

	NPRR Number
	351
	NPRR Title
	Calculate and Post Projected Non-Binding LMPs for the Next 15 Minutes

	Timeline
	Normal
	Action
	Rejected

	Date of Decision
	June 23, 2011

	Proposed Effective Date
	Not applicable.

	Priority and Rank Assigned
	Not applicable.

	Nodal Protocol Sections Requiring Revision
	6.3.2, Activities for Real-Time Operations

6.5.7.3, Security Constrained Economic Dispatch

	Revision Description
	This Nodal Protocol Revision Request (NPRR) provides that for each Security-Constrained Economic Dispatch (SCED) process, ERCOT shall calculate a rolling 15-minute projection of Resource High Dispatch Limits (HDLs) and Low Dispatch Limits (LDLs), total generation requirement, and the Locational Marginal Prices (LMPs) for each Resource Node, Hub, Load Zone and Electrical Bus.  The projected LMPs, projected sum of HDL and projected sum of LDL for all Generation Resources, and the projected 15-minute total generation requirement shall be posted on the Market Information System (MIS) Public Area.

Using the actual Generation to be Dispatched (GTBD) used by SCED in Real-Time, ERCOT will estimate the future GTBD requirement at the end of the next 15 minutes.  For each SCED process, using the same data input to SCED (i.e., Resource Status and limits, transmission constraints, etc.), ERCOT will calculate adjusted Resource HDLs and LDLs, and then using the SCED algorithm, calculate the LMPs for each Resource Node, Hub, and Load Zone at the 15-minute projected GTBD.

	Reason for Revision
	This NPRR will allow Qualified Scheduling Entities (QSEs) with Generation Resources to use non-binding projections of future market prices to make decisions to self-commit or de-commit Generation Resources, enabling local responses to higher prices due to transmission congestion as appropriate.  Load Serving Entities (LSEs) with Loads that can react to market prices may also respond by reducing Load to increase market efficiency and potentially lower costs.

	Overall Market Benefit
	Market response to Real-Time prices assures reduced overall cost to consumers and allows Generation Resource owners opportunities to better use their equipment.

	Overall Market Impact
	Provides more information for Market Participants to make better decisions in the Real-Time marketplace.

	Consumer Impact
	Posting of estimates of future LMPs facilitates consumers’ ability to reduce their consumption in response to high market prices.  Furthermore, projecting non-binding prices will assist Retail Electric Providers (REPs) in designing and implementing effective demand response programs for residential and small business consumers using Direct Load Control (DLC), etc.

	Credit Impacts
	Not applicable.

	Procedural History
	· On 4/13/11, NPRR351 was posted.

· On 5/19/11, ERCOT comments were posted.

· On 5/19/11, PRS considered NPRR351.

· On 6/9/11, Steel Companies comments were posted.

· On 6/23/11, PRS again considered NPRR351.

	PRS Decision 
	On 5/19/11, PRS unanimously voted to table NPRR351 for one month.  All Market Segments were present for the vote.
On 6/23/11, PRS voted to reject NPRR351 via roll call vote.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 5/19/11, it was requested that PRS table NPRR351 to provide additional time to evaluate the 5/19/11 ERCOT comments.
On 6/23/11, participants discussed whether NPRR351 or NPRR378, Posting of the ERCOT Short-Term Load Forecast and the Aggregated HDL and LDL Used in SCED, would benefit parties other than consumers; whether providing future price estimates is an appropriate task for ERCOT and its relation to effective demand response; whether ERCOT is capable of generating reasonably accurate estimates; and whether ERCOT’s proposed look-ahead SCED project addresses the issues raised in NPRR351 and NPRR378.  ERCOT Staff provided an overview of the look-ahead SCED project.


	Quantitative Impacts and Benefits

	Assumptions
	1
	Use existing SCED algorithm and MIS. 

	
	2
	

	
	3
	

	
	4
	

	Market Cost
	
	Impact Area
	Monetary Impact

	
	1
	MIS User Interface - new information to be obtained from the MIS.
	Unknown.

	
	2
	
	

	
	3
	
	

	
	4
	
	

	Market Benefit
	
	Impact Area
	Monetary Impact

	
	1
	Response to market prices
	A Demand response of 500 MW when prices reach $3,000 per MWh will result in a consumer savings of over $6M for a four hour event.

	
	2
	Response to market prices
	Non-binding projections of future prices can signal Generation Resource owners to change Resource commitments to improve overall operating economics.

	
	3
	
	

	
	4
	
	

	Additional Qualitative Information
	1
	Reduction of Load during periods of high prices frees up additional natural gas Resources to supply other generation and natural gas consumers.

	
	2
	

	
	3
	

	
	4
	

	Other Comments
	1
	

	
	2
	

	
	3
	

	
	4
	


	Sponsor

	Name
	Eric Goff on behalf of the Wholesale Market Subcommittee (WMS)

	E-mail Address
	EGoff@reliant.com

	Company
	Reliant Energy Retail Services, LLC

	Cell Number
	512-284-4908

	Market Segment
	Not applicable


	Market Rules Staff Contact

	Name
	Jonathan Levine

	E-Mail Address
	jlevine@ercot.com

	Phone Number
	512-248-6464


	Comments Received

	Comment Author
	Comment Summary

	ERCOT 051911
	Proposed as a long-term solution the forward Settlement Point Price forecast that will be part of the Real-Time Market for Co-Optimizing Energy & Ancillary Services Combined with Demand Response RTM upgrade project; proposed revisions requiring ERCOT to provide additional Real-Time data sets as an interim solution.

	Steel Companies 060911
	Responded to 5/19/11 ERCOT comments and encouraged passage of NPRR351 as submitted.


	Comments


Please note that NPRR384, Revisions to Support SCR766, Load Zone and Hub LMPs Distributed by ICCP, also proposes revisions to Section 6.3.2.
Please also note that the baseline Protocol language has been updated due to the un-boxing of NPRR329, Security Classification Changes for Extracts/Reports, in the May 18, 2011 Nodal Protocols.
	Proposed Protocol Language Revision


6.3.2
Activities for Real-Time Operations

(1)
Activities for Real-Time operations begin at the end of the Adjustment Period and conclude at the close of the Operating Hour.

(2)
The following table summarizes the timeline for the Operating Period and the activities of QSEs and ERCOT during Real-Time operations where “T” represents any instant within the Operating Hour.  The table is intended to be only a general guide and not controlling language, and any conflict between this table and another section of the Protocols is controlled by the other section:

	Operating Period
	QSE Activities
	ERCOT Activities

	During the first hour of the Operating Period 
	
	Execute the Hour-Ahead Sequence, including HRUC, beginning with the second hour of the Operating Period

Review and communicate HRUC commitments

Snapshot the Scheduled Power Consumption for Controllable Load Resources



	Before the start of each SCED run
	Update Output Schedules for DSRs


	Validate Output Schedules for DSRs

Execute Real-Time Sequence



	SCED run
	
	Execute SCED



	During the Operating Hour
	Telemeter the Ancillary Service Resource Responsibility for each Resource

Acknowledge receipt of Dispatch Instructions

Comply with Dispatch Instruction

Review Resource Status to assure current state of the Resources is properly telemetered

Update COP with actual Resource Status and limits and Ancillary Service Schedules 

Communicate Resource Forced Outages to ERCOT 

Communicate to ERCOT Resource changes to Ancillary Service Resource Responsibility via telemetry in the time window beginning 30 seconds prior to the five-minute clock interval and ending ten seconds prior to that five-minute clock interval
	Communicate all Base Points, Dispatch Instructions and LMPs for energy and Ancillary Services using Inter-Control Center Communications Protocol (ICCP) or Verbal Dispatch Instructions (VDIs)

Monitor Resource Status and identify discrepancies between COP and telemetered Resource Status

Restart Real-Time Sequence on major change of Resource or Transmission Element Status

Monitor ERCOT total system capacity providing Ancillary Services 
Validate COP information

Monitor ERCOT control performance

Distribute by ICCP, and post on the MIS Public Area, the LMPs created by each SCED process for each Resource Node. These prices shall be posted immediately subsequent to deployment of Base Points from SCED with the time stamp the prices are effective

Post Hub LMP, Load Zone LMP, and LMPs for each Electrical Bus on the MIS Public Area.  These prices shall be posted immediately subsequent to deployment of Base Points from SCED with the time stamp the prices are effective

Post on the MIS Public Area the 15-minute projected LMPs created by each SCED process for each Resource Node and the 15-minute projected Hub LMPs, Load Zone LMPs, and LMPs for each Electrical Bus.  These projected prices shall be posted immediately subsequent to deployment of Base Points from SCED with the time stamp of the SCED process that produced the projections.
Post on the MIS Public Area the sum of the projected Low Dispatch Limit (LDL) and High Dispatch Limit (HDL) for all Generation Resources and the total generation requirement used to calculate LMP projections.
Post each hour on the MIS Public Area SCED Shadow Prices and active binding transmission constraints by Transmission Element name (contingency /overloaded element pairs) 

Post the Settlement Point Prices for each Settlement Point immediately following the end of each Settlement Interval  

Post parameters as required by Section 6.4.8, Ancillary Services Capacity During the Adjustment Period and in Real-Time, on the MIS Secure Area


(3)
At the beginning of each hour, ERCOT shall post on the MIS Public Area the following information:

(a)
Changes in ERCOT System conditions that could affect the security and dynamic transmission limits of the ERCOT System, including:

(i)
Changes or expected changes, in the status of Transmission Facilities as recorded in the Outage Scheduler for the remaining hours of the current Operating Day and all hours of the next Operating Day; and

(ii)
Any conditions such as adverse weather conditions as determined from the ERCOT-designated weather service;

(b)
Updated system-wide Load forecasts;

(c)
The quantities of Reliability Must-Run (RMR) Services deployed by ERCOT for each previous hour of the current Operating Day;

(d)
Total ERCOT System Demand, from Real-Time operations, integrated over each Settlement Interval; and 

(e)
Updated Electrical Bus Load distribution factors and other information necessary to forecast Electrical Bus Loads for each hour of the current Operating Day and all hours of the next Operating Day. 
6.5.7.3
Security Constrained Economic Dispatch

(1)
The SCED process is designed to simultaneously manage energy, the system power balance and network congestion through Resource Base Points and calculation of LMPs every five minutes.  The SCED process uses a two-step methodology that applies mitigation prospectively to resolve network Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves and Output Schedules to produce a least cost dispatch of On-Line Generation Resources to the total current generation requirement determined by LFC, subject to power balance and network constraints.  The SCED process uses the Resource Status provided by SCADA telemetry under Section 6.5.5.2, Operational Data Requirements, and validated by the Real-Time Sequence, instead of the Resource Status provided by the COP. 
	[NPRR257: Replace paragraph (1) above with the following upon system implementation:]

(1)
The SCED process is designed to simultaneously manage energy, the system power balance and network congestion through Resource Base Points and calculation of LMPs every five minutes.  The SCED process uses a two-step methodology that applies mitigation prospectively to resolve Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves and Output Schedules to produce a least cost dispatch of On-Line Generation Resources to the total current generation requirement determined by LFC, subject to power balance and network constraints.  The SCED process uses the Resource Status provided by SCADA telemetry under Section 6.5.5.2, Operational Data Requirements, and validated by the Real-Time Sequence, instead of the Resource Status provided by the COP.


(2)
The SCED solution must monitor cumulative deployment of Regulation Services and ensure that Regulation Services deployment is minimized over time.

(3)
For use as SCED inputs, ERCOT shall use the available capacity of all committed Generation Resources by creating proxy Energy Offer Curves for certain Resources as follows: 

(a)
Non-WGRs and Dynamically Scheduled Resources (DSRs) without Energy Offer Curves

ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below for:

(i)
Each non-WGR for which its QSE has submitted an Output Schedule instead of an Energy Offer Curve; and

(ii) 
Each DSR that has not submitted Incremental and Decremental Energy Offer Curves.

	MW
	Price (per MWh)

	HSL
	System-Wide Offer Cap (SWCAP)

	Output Schedule MW plus 1 MW
	SWCAP minus $0.01

	Output Schedule MW
	-$249.99

	LSL
	-$250.00


(b)
DSRs with Energy Offer Curves

For each DSR that has submitted incremental and decremental Energy Offer Curves, ERCOT shall create a monotonically increasing proxy Energy Offer Curve.  That curve must consist of the incremental Energy Offer Curve that reflects the available capacity above the Resource’s Output Schedule to its HSL and the decremental Energy Offer Curve that reflects the available capacity below the Resource’s Output Schedule to the LSL.  The curve must be created as described below:

	MW
	Price (per MWh)

	Output Schedule MW plus 1 MW to HSL
	Incremental Energy Offer Curve

	LSL to Output Schedule MW 
	Decremental Energy Offer Curve


(c)
Non-WGRs without full-range Energy Offer Curves 

For each non-WGR for which its QSE has submitted an Energy Offer Curve that does not cover the full range of the Resource’s available capacity, ERCOT shall create a proxy Energy Offer Curve that extends the submitted Energy Offer Curve to use the entire available capacity of the Resource using the SWCAP above the highest point on the Energy Offer Curve to the Resource’s HSL and the offer floor from the lowest point on the Energy Offer Curve to its LSL, using these points:

	MW
	Price (per MWh)

	HSL (if more than highest MW in Energy Offer Curve)
	SWCAP

	1 MW above highest MW in Energy Offer Curve (if less than HSL)
	SWCAP minus $0.01

	Energy Offer Curve
	Energy Offer Curve

	1 MW below lowest MW in Energy Offer Curve (if more than LSL)
	-$249.99

	LSL (if less than lowest MW in Energy Offer Curve)
	-$250.00


(d)
WGRs

(i)
For each WGR that has not submitted an Energy Offer Curve, ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below:

	MW
	Price (per MWh)

	HSL
	SWCAP

	HSL minus 1 MW
	-$249.99

	LSL
	-$250.00


(ii)
For each WGR for which its QSE has submitted an Energy Offer Curve, ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below:

	MW
	Price (per MWh)

	HSL (if more than highest MW in Energy Offer Curve)
	SWCAP

	1 MW above highest MW in Energy Offer Curve (if less than HSL)
	SWCAP minus $0.01

	Energy Offer Curve
	Energy Offer Curve

	1 MW below lowest MW in Energy Offer Curve (if more than LSL)
	-$249.99

	LSL (if less than lowest MW in Energy Offer Curve)
	-$250.00


(4)
The Entity with decision making authority, as more fully described in Section 3.19.1, Annual Competitiveness Test, over how a Resource or Split Generation Resource is offered or scheduled, shall be responsible for all offers associated with each Resource, including offers represented by a proxy Energy Offer Curve. 
	[NPRR240: Insert paragraph (5) and renumber accordingly upon system implementation:]

(5)
Energy Offer Curves that were constructed in whole or in part with proxy Energy Offer Curves shall be so marked in all ERCOT postings or references to the energy offer.


(5)
The two-step SCED methodology referenced in paragraph (1) above is:

(a)
The first step is to execute the SCED process to determine Reference LMPs.  In this step, ERCOT executes SCED using the full Network Operations Model while only observing limits of Competitive Constraints.  Energy Offer Curves for all On-Line Generation Resources, whether submitted by QSEs or created by ERCOT under this Section, are used in the SCED to determine “Reference LMPs.”

(b)
The second step is to execute the SCED process to produce Base Points, Shadow Prices, and LMPs, subject to security constraints (including Competitive and Non-Competitive Constraints) and other Resource constraints.  The second step must:

(i)
Use Energy Offer Curves for all On-Line Generation Resources, whether submitted by QSEs or created by ERCOT.  Each Energy Offer Curve must be capped at the greater of the Reference LMP (from Step 1) at the Resource Node or the appropriate Mitigated Offer Cap and bounded at the lesser of the Reference LMP (from Step 1) at the Resource Node or the appropriate Mitigated Offer Floor; and

(ii)
Observe all Competitive and Non-Competitive Constraints.

(c)
ERCOT shall archive information and provide monthly summaries of security violations and any binding transmission constraints identified in Step 2 of the SCED process.  The summary must describe the limiting element (or identified operator-entered constraint with operator’s comments describing the reason and the Resource-specific impacts for any manual overrides).  ERCOT shall provide the summary to Market Participants on the MIS Secure Area and to the Independent Market Monitor (IMM).

(6)
For each SCED process, ERCOT shall calculate a rolling 15 minute projection of the Resource Node LMPs, Hub LMPs, Load Zone LMPs, and LMPs for each Electrical Bus based on the same inputs to the SCED process as described in this Section, except that the Resource’s HDL and LDL and the total generation requirement will be as estimated at the end of the next 15 minutes.  The Resource’s HDL and LDL will be calculated based on ramping over 15 minutes.  ERCOT shall estimate the 15 minute projected total generation requirement by estimating the change in generation requirements in the next 15 minutes and adding that to the current actual generation requirement as was determined by LFC and used to produce the current SCED interval prices.  ERCOT shall post the 15-minute projected LMPs for Resource Nodes, Hub LMPs, Load Zone LMPs, and LMPs for each Electrical Bus on the MIS Public Area pursuant to Section 6.3.2, Activities for Real-Time Operations.  In addition, ERCOT shall post the projected sum of LDL and projected sum of HDL for all Generation Resources and the projected 15 minute total generation requirement on the MIS Public Area pursuant to Section 6.3.2.






�Please note proposed modifications have also been made to this Section by NPRR384.
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